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(Rece ived S e p t e m b e r 10, 1966) 
T h e more and more in tensive d ra inage and d r y i n g up of the saline in land-
wa te red areas of the D a n u b e va l ley has caused, since the n ineteen- twent ies , a 
progressive t r a n s f o r m a t i o n of vegeta t ion (HERKE, 1962). T h e xero-ha lophi lous 
vegeta t ion , sp read ing over a la rger and larger a rea , ref lects the mosaic-l ike soil 
changes depend ing upon the i n l a n d - w a t e r condi t ions . T h e species combina t ions 
of associations t ak ing place here demons t ra te , depend ing upon the c r o p l a n d con-
dit ions, considerable d i f fe rences concerning both their level conf igura t ions and 
species numbers . T h e f l o r a of t h e less saline soils w i th a r r a n g e d water - sys tem is 
the most deve loped , p r o t r u d i n g is land-l ike f r o m the level of wa te red flats. 
O n the o the r hand , the species combinat ions of associations observed in the 
solonchak and so lonchak-so lone tz soils in the deeper-si ted zone a re the poorest , 
conta in ing a t most no t more t h a n th ree - fou r species as a consequence of the salt 
accumula t ion on o r nea r the sur face . 
T h e question was raised h o w to p roduce mult i level led grasslang-cenoses 
which w o u l d be m o r e deve loped than the saline m e a d o w , resp. pas tu re associa-
tions Lepidio-Puccinellietum, resp. Lepidio-Camphorosmetum which domina t e 
large areas a t present . T h e exper imen ta l phy toceno logy m a y a p p r o a c h the solu-
tion of p rob lem in t w o w a y s : 
(1) By mak ing the impac t s considered to be sa t i s fy ing (soi l -amel iorat ion, 
fe r t i l i ze r -adminis t ra t ion , i r r iga t ion , as well an aversowing para l le l wi th them) , 
s tar t ing f r o m the existing saline m e a d o w cenoses. 
(2) By fo rming new phytocenoses in the place of exist ing cenoses, a p a r t 
f r o m employing the above men t ioned t rea tments . 
I t is obvious tha t the most adequa t e answer to the raised question can be 
given if s ta r ted in both w a y s toge ther . In this p a p e r w e w a n t to give an answer 
only concerning the w a y ou t l ined in po in t 2. 
T h e changes in cenoses of m e a d o w associations as a result of f e rment ize r dos-
es, resp. their measur ing on an exper imenta l basis, h a v e been t rea ted of by se-
veral authors , so f a r ( K R I S T E a n d W A L T E R ( 1 9 5 5 ) ; K L A P P ( 1 9 2 7 , 1 9 6 2 ) . T h e e f -
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i'ect of minera l fer t i l izers on the Papilionaceae and Gratnineae c o m p o n e n t s w a s 
examined by C O R D U K E S and co -worke r s ( 1 9 5 5 ) and E C K S T E I N ( 1 9 3 4 ) . T h e i n f l u -
ence of n i t rogen on the same species groups by G R A N T and B R O W N ( 1 9 6 1 ) ; in 
case of m e a d o w associations by K R E I L and co -worke r s ( 1 9 6 1 ) . B A L Á Z S ( 1 9 6 1 ) 
has dea l t w i th the impor t ance of l awn fe r t i l i za t ion . T h e geobotanica l connec t ions 
of the changes of na tu ra l lawn associations induced by fer t i l izer a d m i n i s t r a t i o n 
are t rea ted of by the papers of S I E B O L D ( 1 9 5 8 ) and R U M B U R G a n d C O O P E R ( 1 9 6 1 ) . 
T h e ef fec ts of fer t i l izer doses a t meadow associat ions, in case of d i f f e r e n t c r o p -
land fac tors , a re described by S A L V A D O R I ( 1 9 5 4 ) a n d S C H E C H T N E R ( 1 9 6 1 ) . T h e 
general connect ions a re summed u p by S I E B O L D ( 1 9 5 8 ) . 
First I published some d a t a concerning the synecological changes ot mea-
d o w s of sal ine soil in the D a n u b e va l ley as a result of d i f f e r e n t fe r t i l izers (1958) ; 
And abou t s imilar connect ions of hayf ie lds in solonetz soils the expe r imen ta l re-
sults f r o m H o r t o b á g y give a p ic ture (1960, 1962). 
Some results of l awn cenosis va lua t ion by recent me thods were o b t a i n e d a t 
the D a n u b e sector of Fülöpszál lás where w e tr ied to va lua t e the q u a n t i t y of p r o -
duct ion , as well , apa r t f r o m the changes of d o m i n a n c e re la t ions a t a n y species 
( H A R M A T I — B O D R O G K Ö Z Y , 1 9 6 5 ; B O D R O G K Ö Z Y — H A R M A T I , 1 9 6 6 ) . 
M e t h o d s 
For c l ea r ing u p t h e ques t ions ra ised in c o n n e c t i o n w i t h t h e c h a n g e of m e a d o w as soc i a -
t ion of s o l o n c h a k - s o l o n e t z st i l ts , an e x p e r i m e n t scries w a s a r r a n g e d in the E x p e r i m e n t a l S e t t -
lement f o r sod ic soil a m e l i o r a t i o n i n S z u n y o g p u s z t a ( K i s k u n l a c h á z a ) in t h e f r a m e w o r k o t 
a sc ien t i f ic c o o p e r a t i o n p r o g r a m of t h e In s t i t u t e f o r B o t a n y of t h e A t t i l a Józse f U n i v e r s i t y a n d 
t h e A g r i c u l t u r a l E x p e r i m e n t a l I n s t i t u t e of t h e S o u t h - H u n g a r i a n P l a i n , in t h e A u t u m n of 1963. 
T h e t r e a t m e n t s of the f o u r scries e x p e r i m e n t , a r r a n g e d a c c o i d i n g t o the s p l i t - p l o t sys tem, 
c o m p r i s e d b o t h t h e possibi l i t ies of t h e a m e l i o r a t i o n of a lka l i soils a n d t o h o s e of t h e f e r t i l i z e r a d -
m i n i s t r a t i o n . T h e i r c o m b i n a t i o n p r o v e d t o b e : 
(1) a« b„ (5) a, b„ (9) a , b„ 
(2) a,, b, (6) a, b , ( ¡ 0 ) a , b, 
(3) a,, b-. (7) a, b-. ( I I ) a 2 U 
(4) a,, b : l (S) a, b:l (12) a 2 b , 
S o i l - a m e l i o r a t i o n ( A u t u m n 1963) F e r t i l i z a t i o n ( r e p e a t e d y e a r l y ) 
a„ = u n a m e l i o r a t e d b» = u n f e r t i l i z e d 
a , = 27 q C a S O v 2 H . O h a b , = 9 0 kg P ? 0 5 / h a 
a-, = 67 q C a S O r 2 H . Q h a b? = 74 kg N H . - N O . ' h a 
l.:1 = 90 kg P , 0 3 + 7 4 kg N H - . - N O / h a 
At se t t ing t h e e x p e r i m e n t , in Augus t 1963, a f t e r t h e o r i g ina l sa l ine m e a d o w of Lepitlio-
Puccinellietum asteretosum t y p e h a d been b r o k e n by a d i s t i l l e r , s u l p h a t e of l ime a n d f e r t i l i z e r 
doses go t i n t o t h e soil , w i t h a seed m i x t u r e c o m p o s e d a p r o p r i a t e l y t o t h e sub jec t . 
T h e a lka l i p l a in s in t h e D a n u b e v a l l e y d r y u p m o r e a n d m o r e in a n a t u r a l w a y o r b y 
r e c l a i m i n g a n d t h e s a l t - c o n c e n t r a t i o n of soil increases. F o r e l i m i n a t i n g th i s h a r m f u l e f f e c t a n d 
for e n s u r i n g : h e v a t e r r c a u i r e d by t h e h v g r o p h i l o u s species, w e h a v e m a d e poss ible t h e i n t e r -
m i t t e n t i r r i g a t i o n on t h e e x p e r i m e n t a l p lo t s by i n u n d a t i o n a n d b y s u r f a c e i r r i g a t i o n . In d r y , 
ra in less p e r i o d s w e a d m i n i s t e r e d t h e i n u n d a t i o n w a t e r 3 — 4 t imes in every v e g e t a t i o n c y c l e . 
Fig. I. C h a n g e of t e m p e r a t u r e of t h e a m o u n t of p r e c i p i t a t i o n , of i r r i ga t i on w a t e r , a n d of t h e 
level of subsoil w a t e r d u r i n g t h e pe r iod of e x a m i n a t i o n . 
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accord ing to IOC mm atmospher ic prec ip i ta t ion . T h e excess of wa te r not absorbed by the soil 
(40—60 per cent or so) was dra ined f r o m the area. 
T h e use of componen t s in a g rea te r number than in rou t ine p rocedures was jus t i f ied by 
the supposed selective inf luence of the solonchak-solonetz soil where , fo r the t ime being, t h e 
degree of selection is more or less u n k n o w n . 
For de te rmin ing the special a m o u n t of seed used f o r sowing, we kep t in mind t h e p r o b a b l e 
degree of the concurrence between the species. Some d a t e concern ing their inf luence a r e pub l i sh -
ed by ARENS (1962). The componen t s are species requ i r ing d i f f e r e n t c rop lands a n d f o r m i n g d i f -
lerent grass levels. Their d is t r ibut ion is as fo l lows: 
Lower Midd le U p p e r s e c d 
grass level k g ' h a per cent 
Molinietalia and 
Arrhenatberetea 
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T h e da i ly prec ip i ta t ion d is t r ibut ion of the f i r a t th ree years of the expe r imen ta l p r iod , as 
well the dates and amounts of i rr igat ions and the change of m a x i m u m - m i n i m u m values of the 
a i r t e m p e r a t u r e as measured on the grass level a r d e m o n s t r a t e d by Fig. 1 toge ther w i th the le-
vel cu rve of subsoil water . 
T h e qua l i t a t ive a n d q u a n t i t a t i v e changes of the association condi t ions of e x p e r i m e n t a l 
plots were f ixed t w o times in each vegeta t ion per iod, in the Spr ing and A u t u m n aspects , imme-
dia te ly be fore m o w i n g t ime, in the fo rm of phytocenologic surveys, giving the values of D-sca le 
in percentage . 
T h e mean height of species was ascer ta ined, as well , and by the he lp of it also the ca lcu-
la t ion of t h e supersoil p roduc t ion a m o u n t could be carr ied ou t f o r every species. W e can f ind 
general product ionecologic examina t ions at GORHAM and PKARSAL (1956) ; m e a d o w p r o d u c t i o n 
examina t i on results by phytocenologic surveys in BALAZS'S papers (1944., 1949), as well in t h e 
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works of IVINS (1959) a n d SEARS (1962). A n d d a t a concerning the p l an t ecologic examina t ions 
of their p roduc t i v i t y and qua l i t y are publ i shed by UBRIZSY (1943). 
O u r me thod employed in this a rea — which is s impler and can be carr ied out fas te r — 
was demons t ra ted at the Sympos ium of the In t e rna t iona l Society for P l an t G e o g r a p h y a n d Eco-
logy in 1966 and appl ied a t a n u m b e r of s imilar examina t ions of ours, g iving good connect ions 
between the to ta l o v e r g r o u n d p r o d u c t i o n a m o u n t of plots and t h e we igh t of d r y - h a y . 
D% III p a r c e l s e r i e s D% 
JULY 1 9 6 3 
Ag roe lis Scorzoneo 
Puccinell io C a r e * praecox 
E l eo cho r i s 
Fig. 2. C h a n g e of dominance pe rcen tage of m a j o r species of the or iginal p lant association in 
parcel series I I I (parcels 1 — 12) of the exper imenta l a rea . 
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Orig ina l vege ta t ion of t h e e x p e r i m e n t a l p lots 
For m a k i n g clear a n d eva lua t ing the connect ions of the synccologic cond i t ions of m e a d o w 
associations, their detai led phytocenologic c rop landeco log ic analyses a n d e x a m i n a t i o n s a r e in-
dispensable . We obtain some d a t a for their comprehens ive k n o w l e d g e f rom KLAPP (1951) ; 
H U N D T ( 1 9 5 8 ) ; M A R G I T K O V Á C S ( 1 9 5 8 ) , V I C H E R E K ( 1 9 6 2 ) , a n d — c o n c e r n i n g t h e a r e a b e -
tween D a n u b e and Tisza — f r o m BODROGKÖZY ( I960) . 
T h e results of the synecologic analyses of the sal ine m e a d o w s in the D a n u b e va l ley a r e 
going to be publ ished in the next f u tu r e , t h e most ex tens ive associat ion of their be lo i se -e roded 
saline plains being Lepidio-Puccinellietum. They a r e cu l t iva t ed here and there w i th i n u n d a t -
ing i r r igat ion for growing their yield. The i r so lonchak-so lone tz soils got t he reby m o r e and 
more d isa lka l ized , their Na-jCO.i content decreased . T h e typ ica l f o r m of the or ig ina l Puccinellia 
meadow grew r icher wi th mildly ha lophy t i c hygroph i lous species. T h u s its species c o m b i n a t i o n 
was entered by Agrostis alba, Eleocharis uniglumis, Aster tripolium ssp. pannonicus, Rorippa 
stlvestris ssp. kerneri. Th is per iodic i nunda t ion , h o w e v e r , could not p reven t t ho rough ly t h e s ingle 
xerophi lous h a l o p h y t i c f r o m occur ing , and the Hordeum hystrix Scorvonera carta was even 
mul t ip l ied considerably . An in teres t ing phenomenon is t h e sporad ic mul t ip l ica t ion of Carex 
praecox hav ing an ext remely high ecologic a d a p t a b i l i t y ; its dominance values can reach even 
40 per cent . 
O u r exper imenta l plots h a p p e n n e d to lie s imilarely in such saline m e a d o w sect ions i n u n -
da ted for a long time. TTieir p l an t substance was r a the r u n i f o r m in a larger area a n d , a t t h e be-
ginning of the exper iments , the original vegeta t ion could be considered as a w i the r i ng ve r -
sion of Lepidio-Puccinellietum limosae asteretosum, f o rming , at any rate , very ex tens ive s tocks 
in the D a n u b e val ley a n d be ing m o r e and more a b u r d o n on the agr icu l tura l pract ice . 
T h e changes of d o m i n a n c e and q u a n t i t a t i v e o u t p u t of the or ig ina l vege ta t ion in t h e single 
p lo t s are demons t ra ted on the original species combina t ions of repet i t ion I I I of the expe r i -
menta l series, d iv ided accord ing to plots (Fig. 2). 
Resul ts of t h e first vege ta t ion year : 
T h e f i rs t cenologic survey ing of our expe r imen ta l plots could t ake place in the S p r i n g 
aspect a f t e r p lan ta t ion , i. e., in J u n e 1964. 
F r o m the four expe r imen ta l series, a survey a n d measurements of mean he ight of repe-
t i t ion I and I I I were carr ied out accord ing to plots a n d species. 
(1) As the exact es tabl ishment of the spr inging a n d s t rengthened species a n d even the 
measurement of their d o m i n a n c e values, could be p e r f o r m e d , we got the su rp r i s ing results , 
unexpected for us, tha t 75 per cent of the p lanted species occur red in the species c o m b i n a t i o n s 
of plots in spite of the saline soil condi t ions . 
(2) In the fr is t vegetat ion year the fo l lowing character is t ics can be es tab l i shed: 
(a) There couldn ' t be d iscovered, as yet, any cons iderable d i f f e r ence be tween the p lo t s 
amel io ra ted by a fert i l izer and the cont ro l plots which were no t fe r t i l i zed . T h e r e f o r e , we t r ea t 
in the fo l lowing only of the eva lua t ion of changes t ha t occur red as a consequence of the fe r -
ti l izer doses (Tab. I). 
As a result of the b reak ing up, some of the species of the or iginal meadow associat ion got 
back among the sowed species, a leading role, h o w e v e r , could be ob ta ined f i rs t of all by the 
ephemerous ha lophyt ic Puccinellietalia e lements like Hordeum hystrix, Matricaria chamomilla 
var. salina, Cerastium dubium, and also the degree of re turn of Puccinellia limosa is conside-
rab le ; the ou tpu t of its p roduc t ion is 6—12 a t a 5—10 per cent cover . 
(b) F r o m t h e sowed g lycophy tae the assoc ia t ion- ind i f fe ren t Lolium perenne showed u p 
the highest over lay value; its q u a n t i t a t i v e o u t p u t is near ly a l w a y s ove r 10. U n d e r saline con-
dit ions a special interest may be aroused by t h e occurence of Arrbenatherum claims w h o s e 
n a t u r a l meadow associations were examined by SCHNEIDER (1954), a n d its ecologic b o r d e r s 
were t rea ted of by APERDANNIER (1959). From the Papilionaceae species the values of t h e 
Molinietalia elements, of Trijolium hybrid urn a n d Lotus corniculatus we re surpassed by t h e 
values of Medicago saliva a t the beginning. 
(3) (a) O n plots fe r t i l i zed wi th P-.O; (90 kg /ha) , f rom the grass species f i rs t of all Lolium 
perenne was inf luenced cons iderably , showing a 100 pe r cent increase compared wi th u n f e r t i -
lized plots considering bo th the dominance and the q u a n t i t a t i v e o u t p u t . If in f luenced by P h o s p -
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phorus , a lso the Arrhenatherum c o n t i n u e d increasing its a d v a n t a g e . A t the same t i m e , t he c o v e r 
of t he t h e r e o p h y t i c Puccinelieralia e lements , first of all t h a t of t he species Matricaria chamo-
milla v. salirta a n d Cerastium dubium decreased in a cons ide rab l e d e g r e e — w h i l e t h e i r n u m -
ber d id increase w i th the Atriplex litoralis and Myosurus minimus o c c u r r i n g t h r e a d b y t h r e a d . 
Hordeum hystrix is, h o w e v e r , an e x c e p t i o n . 
F r o m the Papilionaceae w e h a v e expec ted m o r e c o n s i d e r a b l e a d v a n c e , h o w e v e r , on ly 
fri folium hybridum d e m o n s t r a t e d some increase conce rn ing the D pe rcen t age . C o n c e r n i n g the 
e f f e c t s of Phosphorus -doses on the Trifolium species w e m a y , a n y w a y , f i n d some recent d a t a at 
GERVAIS ( 1 9 6 0 ) , a n d - i n g r a s s p a p i l i o n a c e a e c o m b i n a t i o n - a t H U N G a n d WAGNER ( 1 9 6 3 ) . 
(b) T h e upper grass level of the phosphorus - t r ea t ed plots of the p r o -
duced hayf ie ld was et most still open in the Sp r ing aspect of the f i r s t y e a r . 
Arrhenatherum p revai led . T h e highest closing va lue w a s reached by t h e 
midd le grass level, its d o m i n a t i n g species being Lolium perenne, Puccinellia 
hmosa, Trifolium hybridum. T h e lower grass level got u n d e r the d o m i n a n c e 
of Hordeum hystrix (Tables I I , I I I ) . 
(4) T h e inf luence of N H ' . N O n (174 kg /ha ) is a d v a n t a g e u s f i rs t of all f r o m 
the po in t of view of grass species; especial ly in case of Festuca pratensis 
whose deve lopment was inves t igated by S E R E B Y A K O V A ( 1 9 6 2 ) . W h i l e h a r d l y 
a n y P -e f f ec t could be demons t r a t ed on it in the f i rs t vegeta t ion year , a f t e r 
in f luenced by N , the percen tage of D and the va lue of q u a n t i t a t i v e o u t p u t 
grew double , on the average. 
(b) T h e species of the p roduced m e a d o w associat ion d e m o n s t r a t e d an 
increased closing in al the th ree grass levels as a result of n i t rogen . T h e ques-
t ion whe the r the p reva lence o r w i t h d r a w a l of the single species is i n f luenced 
more by the effect of fe r t i l izer doses or by the cond i t ions of i l l umina t ion in-
f luenced by the closing (SPEIDEL 1966) or r a t h e r by the increasing s t ruggle f o r 
l i fe of species can h a r d l y be answered exac t ly , and w e must no t fo rge t t h e 
selective e f fec t of the special physical and chemical inf luence of the soil, e i ther . 
(c) For charac ter iz ing the single grass levels, w e mus t ascertain tha t a l r e a d y 
in the f i rs t vegetat ion year sha rp d i f fe rences could be seen concern ing bo th 
the d o m i n a n c e and q u a n t i t a t i v e ou tpu t , t o the a d v a n t a g e of n i t rogen t r e a t m e n t , 
oppos i t e to both the cont ro l and the P- t rea ted plots. T h e 4 0 — 5 0 per cent c losing 
of the u p p e r grass level is a result of the summing u p of d o m i n a n c e va lues of 
Arrhenatherum elutius ( 2 0 - 3 0 p . c.), Festuca pratensis ( 5 — 1 2 p. c.), a n d Bro-
mus inermis (3—7. p. c.). W e expected the last men t ioned species in the f o r m a t i o n 
of t h e uppe r level to get the leadership as it was fo r years the d o m i n a n t species 
of the level in the solonetz soil H o r t o b á g y as a result of fe r t i l izer doses (BOD-
ROGKÖZY 1 9 6 2 ) , and 2 4 pe r cent ( 8 , 3 4 kg ha ) of the grain sowed in t h e p lo t s was 
ob ta ined f r o m Bromus inermis. 
T h e d o m i n a n t species of the midd le grass level was Lolium perenne, w i th 
a f u r t h e r considerable expans ion a l though y ie ld ing on ly , 4 ,6 per cent of t h e 
sown grass seed. Beside it is Puccinellia limosa, w i t h o u t any m a j o r change . T h e 
Papilionaceae of that level s u f f e r r e d an ex t r eme ly grea t regression; t hey sur -
v ived h a r d l y , only th read by th read , ra ther sp ind led fo r w a n t of w a t e r . 
T h e species of the lower grass level w e r e ob t a ined , also h e n c e f o r w a r d , f r o m 
the ephemerous species of Puccinellietalia e lements ; f i rs t of all Hordeum hystrix 
and Cerastium dubium a re r a the r considerable , at wh ich the n i t rogen e f f ec t , 
i ndependen t ly of the increased ove r shadowing , caused a cons iderable expans ion . 
T h e values of Matricaria h a v e not changed cons ide rab ly (Fig. 3). 
TABLE II PL- Or, ( 9 0 K G / h a ) t r e a t e d p a r c e l s J u n e 3 r d 1 9 6 4 . 
Fertil izer and its amoun t : 
N u m b e r of parcel series: 
N u m b e r of all species: 
Dominance and product ion a m o u n t : 
0 
Ca S O , • 2 H , , 0 
27 q ' h a 67 q /ha 
I. I I I . I. I I I . 
14 
I- I I I . 
15 16 13 14 13 
% P % P % P % P % P V /0 P 
8 9,1 5 5,8 10 11,9 8 10.5 5 5,8 5 0,6 
10 6,9 8 4,6 12 7,4 10 5,8 15 8,6 5 3,0 
2 0 .7 1 0,3 5 1,4 1 0,3 3 M 




0,5 1,2 1 1,2 1 1.2 1 1,2 




11,2 3 3,5 3 3,7 5 5,8 2 1,9 
1 0,8 1,7 2 1,5 1 0,2 1 0,8 
5 
3 0,9 3 1,7 2 0.7 2 0,6 3 0,9 3 1,0 
I 0,3 8 0,3 1 0,3 1 0,3 1 0,3 1 0,3 
10 15,3 2 11,5 16 23,6 8 11,1 10 15,3 8 11,0 
1,5 12,9 1,5 2 1,6 1 0,7 2 1,6 
1 1,3 4 4,6 1 1,2 1 1,3 1 1,1 2 1,3 
0,5 0,4 1 1,0 1 0,6 0,5 0,3 
I 1,3 I 1,2 
3 1,4 3 1,4 5 1,1 2 0,1 2 0,1 I 0,4 
30 34,5 15 17,3 25 27,8 20 23,8 30 32,2 20 24,9 
0,5 — 
Puccinellion- and Puccinellietalia species: 
H Puccinellia limosa 
Tli H o r d e u m hystrix 
Th Ceras t ium dubium 
Th Matr icar ia chamomilla var . salina 
Th Atr iplex li toralis 
Th Myosurus minimus 
Festucion pseudovinae species: 
H Scorzonera cana 
Beckmannion species: 
H Beckmannia eruciformis 
H Ror ippa silvestris ssp. kcrneri 
Agrostion species: 
H Festuca pratensis 
H Alopccurus pratensis 
H Agrosis a lba 
Molinietalia and Arrhenatheretea species: 
H Tr i fo l ium hybr idum 
H Lotus corniculatus 
H Ar rhena the rum elatius 
H Phleum pratense 
Bromion and Festuco-Brometea species: 
H Bromus inermis 
Th Bromus mollis 
H Poa angust ifol ia 
Association-indifferent species: 
H Medicago sativa 
H Lolium perenne 
Th Polygonum aviculare 
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(5) (a) In the first year of vegeta t ion , the doub le - t r ea t ed (P + N ) plots sho-
wed up meadow-associa t ion condi t ions similar to those t rea ted wi th n i t r ogen . A t 
some species components , howeve r , some d i f fe rences could be observed t h a t r equ i -
red cons idera t ion . Thus, inside the double t r e a t m e n t , a n d concerning t h e d e m a n d 
on phosphorus , it seems so a l r eady in the f i rs t phase of exper iments t h a t the o r i -
ginal P -con ten t of soil is enough fo r the u n d i s t u r b e d deve lopmen t of Festuca 
pratensis, and a f u r t h e r P - a m o u n t is of nega t ive e f f ec t in cons idera t ion of bo th 
the cover ing percentage and the q u a n t i t a t i v e o u t p u t (Fig. 3) . O n the o t h e r h a n d , 
in case of Papilionaceae the N of the doub le t r e a t m e n t exer ts a checking e f f e c t . 
(b) T h e inf luence of P + N — t r e a t m e n t on t h e grass levels of the p r o d u c e d 
m e a d o w association mani fes ted itself f i rs t of all in the m o r e and m o r e increased 
closing: the uppe r level may reach 50—60 a n d even 70 per cent on the a v e r a g e . 
F rom its grass species Arrhenatherum keeps leading h e n c e f o r w a r d , too; t h e o t h e r 
species d o n ' t d i f f e r cons iderably f r o m the solo—N—treated plots . 
F rom the species of the m i d d l e level, the Papilionaceae have go t some a d -
van t age c o m p a r e d with the f o r m e r ones, a n d also the cover ing pe rcen t age of 
Lolium perenne increased. 
Hordeum hystrix shows a f u r t h e r expans ion , as inf luenced by t h e d o u b l e 
Icrt i l izer doses in its lower grass level, a l tough the degree of o v e r s h a d o w i n g has 
cont inued increasing. It can reach even a 15—20 per cent cover ing in some 
plots. 
(6) (a) In the A u t u m n aspect, the d i f f e rences between the t r e a t m e n t s m a y 
somewha t grow indistinct, and the d i f fe rences in Tab les concern ing the species 
combina t ions depend mainly upon the N—trea tmen t . From the levels, the closing 
of the u p p e r grass level has decreased to be 15—20 per cent ; at the s a m e t ime , 
Lolium perenne, domina t ing in the middle level, is of a 50—55 pe r cent cover . 
(b) T h e P—effect is the most intensive f r o m Papilionaceae at the Trifolium 
hybridum t ha t springs the fastest a f t e r the J u n e mowing , a n d may reach a 5—8 
per cent cover a t the end of September , as a result of the propi t ious light cond i -
tions. A t the same time, it showed a 3—6 per cent D—value in con t ro l p lo ts . 
Medicago sativa has not reached, even wi th Lotus corniculatus toge ther , the 1 
per cent coverage averages. 
In the un t r ea t ed and solo—P—treated plots , f r o m the in t roduced Puccinellie-
talia species, the characteris t ics of the A u t u m n aspect , Aster tripolium ssp. pan-
nonicus, as well Artiplex litoralis have d e m o n s t r a t e d a higher coverage va lue . 
C h a n g e s t ak ing place in 1965 
(1) (a) C l i m a t e : M e a d o w association in a lkal i soils and the i r c l imates 
hav ing a close in terdependence , it is r ight if we eva lua t e the c l imat ic d a t a m e a -
sured on the grass level, as well . T h e first p a r t of the vegeta t ion y e a r was f a v o u -
rable fo r the p l an ted Agrostion and Molinietalia representa t ives of o u r m e a d o w 
association. From March the c l imate was cooler , more u n i f o r m l y r a iny than in 
the fo rmer years, decreasing the concent ra t ion of soil salts, in f luenced also by 
the i r r igat ion. (Fig. 1) 
(b) T h e change of the subsoil level was also in t h a t per iod of pos i t ive e f f e c t . 
T h e un i fo rm dis t r ibut ion of p rec ip i ta t ion , resul ted f r o m lacking of a r a i n f a l l 
T A B L E I V 
W e t e x t r a c t 
C a + + N a + K + M g + + 
A m o u n t 
of ka t ions CO;, H C O : l - c i - SO,, 
A m o u n t 
of an ions Ka t ion + 
D e p t h in cm 
mg equiva len t 
mg 100 g 
mg equiva len t 
mg 100 g 
anion 
mg/100 g 
U n a m e l i o r a t e d 
0,29 2,44 0,03 0,47 3,23 0,04 2,56 0,22 0,30 3,12 
248,42 0—10 5,81 56,11 1,17 5,71 68,80 1,20 156,21 7,80 14,41 179,62 
10—20 
0,10 3,85 0,03 0,08 4,06 0 ,10 3,19 0,25 0,65 4,19 
330,41 2,00 88,54 1,17 0,97 92,68 3,00 194,65 8,86 31,22 237,73 
20—30 
0,10 3,29 0,02 0,16 3,57 0,30 2,49 0,24 0,73 3,76 
284,89 2,00 75,66 0,78 1,95 80,39 9,00 151,93 8,51 35,06 204,50 
3 0 - 5 0 
0,07 2,93 0,02 0,01 3,03 0,74 1,76 0,16 0,42 3,08 
225,11 1,40 67,38 0,78 0,12 69,68 22,20 107,39 5,67 20,17 155,43 
50—70 
0,06 2,27 0,02 0,09 2,44 0,44 1,54 0,21 0,36 2,55 
187,18 1,20 52,20 0,78 1,09 55,27 13,20 93,97 7,45 17,29 131,91 
70 QH 
0,04 1,47 0,02 0,09 1,62 0,18 1,11 0,16 0,31 1,76 
130,17 / U 7U 0,80 33,81 0,78 1,09 36,48 5,40 67,73 5,67 14,89 93,69 
D r e s s e d w i t h s u l p h a t e o f l i m e ( a i ) 
0—10 
0,77 1,72 0,02 0,36 2,87 — 2,40 0,17 0,34 2,91 
228,94 15,43 39,55 0,78 4,38 60,14 146,44 6,03 16,33 168,80 
10—20 
0,07 3,36 0,04 0,27 3,74 0,30 2,22 0,32 0,88 3,72 
281,59 1,40 77,27 1,56 3,28 83,51 9,00 135,46 11,35 42,27 198,08 
20—30 
0,06 3,50 0,03 0,08 3,67 0,26 2,48 0,24 0,70 3,68 
285,08 1,20 80,49 1,17 0,97 83,83 7,80 151,32 8,51 33,62 201,25 
30—50 
0,06 2,96 0,03 0,17 3,22 0,34 2,09 0,19 0,62 3,24 
246,76 1,20 68,07 1,17 2,07 72,51 10,20 127,53 6,74 29,78 174,25 
50—70 
0,04 2,21 0,04 0,01 2,30 0,50 1,29 0,26 0,44 2 ,49 
177,36 0 ,80 50,82 1,56 0,12 53,30 15,00 78,71 9,22 21,13 124,06 
7 0 - 9 0 
0,04 1,06 0,02 0,05 1,17 0,95 0,15 0,21 1,31 
0,80 24,38 0,78 0,61 26,57 — 57,97 5,32 10,09 73,38 99,95 
D r e s s e d w i t h s u l p h a t e o f l i m e ( a i ) 
0—10 
1,04 1,28 0,04 0,48 2,84 — 1,67 0,15 1,07 2,89 
216,29 20,84 29,44 1,56 5,84 57,68 
- 101,90 5,32 51,39 158,61 
10—20 
0,11 3,91 0,04 0,05 4,11 2,97 0,19 1,00 4,16 
330,28 2,20 89,92 1,56 0,61 94,29 — 181,22 6,74 48,03 235,99 
20—30 
0,07 2,91 0,03 0,06 3,07 0,42 1,76 0,20 0,78 3,16 
234,76 1,40 66,92 0,17 0,73 70,22 12,60 107,39 7,09 37,46 164,54 
3 0 - 5 0 
0,07 2,57 0,03 0,11 2,78 0,19 1,89 0,17 0,53 2,78 
215,52 1,40 59,10 1,17 1,34 63,01 5,70 115,32 6,03 25,46 152,51 
50—70 
0,07 2,26 0,03 0,01 2,37 — 1,56 0,25 0,44 2,25 
179,84 1,40 51,97 1,17 0,12 54,66 — 95,19 8,86 21,13 125,18 
70—90 
0,07 1,73 0,02 0,01 1,83 0,44 0,95 0,25 0,30 1,94 
136,52 1,40 39,78 0,78 
0 1 2 
42,08 13,20 57,97 8,86 14,41 94,44 
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surpassing 10 m m , p roduced a re la t ive ly deep- ly ing subsoil water level . Th i s was 
changed only by the m a j o r prec ip i ta t ion of M a y - e n d and by the i nunda t ing irr i-
gat ions; as a consequence of these, the so i lwater level increased f r o m 84 to 48 
and later 42 cm, and decreased o n l y in the A u t u m n per iod , in midd le of O c t o b e r , 





M a t r i c a r i a c h o m o m i l l a 
C e r a s K u m d u b i u m 
U o r d e u m h y s f r i x 
C a r e x p r a e c o x 
27 kg C o S 0 4 . 2 W , 0 / h a 
67 Ug Ca SO* . 2 H , 0 / h a 
• 9 0 kg P 2 0 , / h a 
. 174 kg N / h o (NH 4 .N0 3 ") 
9 0 kg I^Oj-t 174 kg N / h a 
1 1 1 1 
0 P N NP 0 P N NP 
—1 1 1 •— 
0 P N NP 
1964 1965 1966 
0 * Q , • 6 , p a r c e l s 
2 0 
10 
Fig. 3. C h a n g e of t h e d o m i n a n c e p e r c e n t a g e a n d of t he a m o u n t of su r face p roduc t i on of some 
reset t led species, as a result of d i f f e r e n t fe r t i l i ze r doses. 
Al though the most roots of the m e a d o w p lan t species in alkal i soils t ake 
place in the u p p e r 1 0 cm ( H A R M A T I 1 9 5 9 ) , the high subsoil wa te r s h a v e a def in i te -
ly posi t ive e f fec t on the deve lopmen t of the p l an t associations of our plots as well 
as under o ther , g lycophi lous c r o p l a n d condi t ions ( K L A P P 1 9 5 4 ) . T h a t posi t ive ef-
fect a p p e a r s f i rs t of all in in f luenc ing the a m o u n t of soil mois ture in a posi t ive 
direct ion. This e f fec t was examined by V A N ' T W O U L T and BESSEL ( 1 9 5 5 ) in 
connect ion wi th the fe r t i l i ty of Tri folium. D A N C A U ( 1 9 6 2 ) repor ts some da ta 
connected wi th the w a t e r household of the p l an t species of meadows . 
(2) S o i 1. For c lear ing u p w h a t a soilchemical t r ans fo rming e f f ec t the plas-
tering m a y p r o d u c e in the second vegeta t ion year , the pa t t e rns of the d i f f e r e n t 
soil prof i les w e r e subjected to deta i led l a b o r a t o r y examinat ions . Accord ing to 
the analysis of the w a t e r extracts , in N a 2 C O ; , the N a ions d o n ' t exceed the 4 mg 
equiva lent counted on 100 g soil in the unrec la imed plots in an accumula t ion le-
vel near the soil. In the uppe r 10 cm, woven by roots the most intensively, the 
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condi t ions a re more propi t ious . Inf luenced by gypsum t r ea tmen t , t h e a m o u n t of 
N a ions decreased the re fo re 1 /3 in the layers of the u p p e r sur face , in a m a j o r 
dose Ml. 
T h e inf luence of the changeable N a on the species Trijolium a n d Medicago 
was examined by B E R N S T E I N and P E A R S O N ( 1 9 5 6 ) ; t h a t of soil reac t ion a n d fe r -
t i l izer supp ly on the m e a d o w associations by B O E C K E R ( 1 9 5 4 ) . For t h e d e t e r m i -
na t ion of Na- ions bound in the absorp t ion complex we h a v e used H E R K E ' S me-
thod of de te rmina t ion ins tead of M E H L I C H ' S rou t ine p rocedure . A c c o r d i n g l y the re 
was a m a j o r amel iora t ion f i rs t of all in case of higher dose gypsum a d m i n i s t r a -
t ion. Fur the r details a re given in Tab le IV. T h e connect ions be tween p l a n t as-
sociat ions and soil condi t ions of na tu ra l m e a d o w s of g lycophy lous t y p e a r e 
k n o w n on the basis of the examina t ions of B O E R ( 1 9 5 8 ) and M A R S C H A L L ( 1 9 5 8 ) . 
The a lka l ine d i f fe rences between our plots recla imed in d i f f e r e n t degrees, h o w -
ever, did no t cause any m a j o r d i f fe rences in the species combina t ions in t h e f i r s t 
t w o vegeta t ion years if the inunda t ion i r r iga t ion and p r o p e r fe r t i l i ze rs w e r e 
ensured. 
(3) V e g e t a t i o n . In the second vegeta t ion year t h e e x p e r i m e n t a l p lo t s 
showed a considerable change concerning the i r species combina t i on . I t is o b v i o u s 
tha t the ephemerous h a l o p h y t i c Puccinellietalia elements, mul t ip l i ed as a resul t 
of the breaking , fell f u l l y in to the b a c k g r o u n d , whi le some sown species l ike Arr-
henatherum elatius su f fe red a larger decrease, and o ther ones like Poa angusti-
¡olia, Festuca pratensis gained u n i f o r m l y , and Lolium perenne s u d d e n l y , 
g round . 
(a) T h e changes of p lots of the fo rmed m e a d o w associat ions in respect of the 
grass level may be summar ized as fo l lows: on plots ge t t ing no fe r t i l i ze r doses 
the groups of soil e lements behaved d i f f e r e n t l y on the basis of the m e a n s of t h e 
q u a d r u p l e repeti t ions. T h e q u a n t i t a t i v e outse t of Lolium perenne t h a t could no t 
get sui table fert i l izers, f i r s t of all N , did n o t reach 10, being thus lower t h a n it 
was in cont ro l plots of the beginning year. Th i s m a y be a t t r ibu ted m a i n l y to t h e 
increasing spread of Festuca pratensis. 
Also some Molinietalia e lements gain a cons iderable g r o u n d ; the sudden a d -
vance of Trifolium hybridum observed in con t ro l condi t ions is especially r e m a r k -
able; a l though the theree sown Papilionaceae ran to 21 per cent of the to ta l seed 
used f o r sowing and the Trifolium hybridum on ly 2 per cent , its cove r ing v a l u e 
being between 2 to 12 pe r cent . A t the same t ime Lotus corniculatus has on ly a 
D—value of 0,5 to 2 pe r cent, a n d Medicago sativa occurs possibly on ly t h r e a d 
by th read . 
T h e eco type of b a s t a r d t refo i l [Swedish c love r ] used by us is, u n f o r t u n a t e l y , n o t r e s i s t an t 
enough to Erysiphe and its fo l i age is h igh ly d a m a g e d espec ia l ly in the I n d i a n s u m m e r p e r i o d . 
(b) As a result of phospho rus t r ea tmen t , a grea t number of the set t led grass 
species have demons t ra ted a considerable recession, s t r ik ing the eve p a r t i c u l a r y 
in case of Festuca pratensis. Agrostis alba, Poa angustifolia; in o the r cases, e. g., 
at Lolium perenne, the change is u n i m p o r t a n t . I t is even more obv ious t h a t a lso 
Trifolium hybridum d e m a n d i n g P lost g r o u n d (Fig. 4). A t the same t ime , f r o m 
Fig. 4. Va lues of t he c o v e r a g e of Festuca pratensis a n d Lolium perenne (D) a n d of th a m o u n t 
of the i r su r face p r o d u c t i o n (P) . P R O M = A S P . 
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the in t roduced species, the Carex praecox occurs which , f o r m i n g a dense r h y z o i d -
svstem, may be considered as a Festuco-Brometea species. A l though its d o m i n a n c e 
value is low, its root concur rence plays a cons iderab le role in f o rming t h e species 
combina t ions of the phosphorus - t rea ted plots . T h e prob lem of c o m p e t i t i o n s 
between the p l an t substances is t reated of by B A E U M M E R , B O R N K A M M ( 1 9 6 3 ) ; 
S P E I D E L ( 1 9 6 6 ) , as well . 
T h e closing values of their grass levels a re on a r a the r low degree. Festuca 
pratensis, d o m i n a n t in the u p p e r level, ensures a closing va lue of 6—12 pe r cent . 
T h e s i tuat ion is bet ter concerning the midd le level w h e r e the values of the t w o 
resettled grass species, Puccinellia limosa and Agrostis alba, a re raised by the setl-
ed Poa angustifolia, Lolium perenne and Trifolium hybridum, thus the v a l u e of 
closing of this level is 30—35 per cent or so. T h e lower grass level w a s represe-
nted by Carex praecox and the pushed off Lotus corniculatus with a r a t h e r low 
closing value, as the t he rophy t i c Puccinellietalia e lements had d i sappea red a n d so 
did a m o n g them the Hordeum hystrix so w ide ly spread in the first vege ta t ion 
per iod . 
(c) In the n i t rogen- t rea ted plots there took p lace highly i m p o r t a n t changes 
in cover ing and quan t i t a t i ve o u t p u t as c o m p a r e d wi th those observed in the f i rs t 
vegetat ion year . There is r emarkab l e first of all the n i t rogen ut i l iza t ion of Lolium 
perenne whose quan t i t a t i ve o u t p u t values h a v e a lmost redoubled as c o m p a r e d 
to those of the last year . As inf luenced by an increasing concurrence , it ous ted 
cons iderab ly the more and m o r e ef f ic ien t Festuca pratensis which a c c o m o d a t e d 
ve ry much to the d o m i n a n t c r o p l a n d condi t ions , together w i th the Agrostis alba 
of similar demand on a c rop l and . O p p o s i t e to it on ly the Alopecurus pratensis 
and Poa angustifolia p roved to be compet i t ive . T h e e f f ec t of fer t i l izers on Loli-
um perenne was, a n y w a y , t reated of by B E R G ( 1 9 6 2 ) , and the associat ion p r o g -
rams of Lolium species by V I N C E F F Y and c o - w o r k e r s ( 1 9 5 4 ) . 
While the Agrostion species main ta in the i r leadership a f t e r t h e sp read of 
Alopecurus pratensis, the A fo l in ie ta l ia , resp. Arrhenatheretea species show a 
m a j o r recession in the Spr ing aspect of the second vegeta t ion yea r . T h e Pa-
pilionaceae belonging here can h a r d l y be f o u n d , most ly th read by t h r e a d . 
In t h e u p p e r grass level of these plots the leadership belongs a l r e a d y to Alo-
pecurus pratensis, and beside it Beckmannia eruciformis, Festuca pratensis, Bro-
mus inermis and Arrhenatherum elatius p a r t i c i p a t e wi th their low cover ing in 
the closing degree of about 25—35 per cent on ly in a sl ight extent . In the m i d d l e 
level the closing is but of 65—78 pe r cent as a consequence of the cove r ing p e r -
centage of Poa angustifolia and Puccinellia which a re present a p a r t f r o m t h e 
mass presence of Lolium. O w i n g to the o v e r s h a d o w i n g of such a h igh degree, a 
lower grass level could no t be fo rmed in a con t inuous f o r m . 
(d) T h e double fer t i l izer doses of P a n d N h a v e not b rough t a b o u t a n y con-
siderable change. T h e cover ing percentage of Lolium perenne kep t on rising. In 
the relat ion of grass level a s i tuat ion s imilar to the plots wi th solo N i t r o g e n 
could be observed. 
(e) In the A u t u m n aspect the sudden a d v a n c e of Trifolium hybridum in the 
cont ro l and phosphorus - t rea ted plots is the most obv ious ; it took u p in con t ro l 
plots f ive times, in P - t r ea t ed ones three t imes as large areas as in s imi la r pe r iods 
of the yea r before . Th is enormous increase is, howeve r , no t connec ted to the 
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original seed. Trifolium hybridum g r a n u l a t i n g f a s t a f t e r t h e J u n e m o w i n g a t t a i n s 
ear l ie r t h e s t a t e of a recent f l o w e r i n g t h a n o t h e r c o m p o n e n t s a n d its seed-
r ipen ing till the pe r iod of second m o w i n g is as well ensured as t h e poss ib i l i ty of 
its f u r t h e r g r o w t h . A l t h o u g h these poss ibi l i t ies a r e g iven a lso in case of Lotus 
corniculatus, i ts cove r ing p e r c e n t a g e has n o t surpassed 8 per cent even in P - t r e a -
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red plnrs. F rom tha t w e can conc lude the obv ious ly good a d a p t a b i l i t y of Trijo-
lium hybridum in a so lonchak-so lone tz soil of w e a k l y sal ine su r face soil of D a -
nube va l ley unde r hygrophi lous condi t ions . A t the same t ime that species oc -
cured in the a lkal ine m o o r l a n d of D a n u b e va l ley no t m o r e than s p o r a d i c a l l y , 
(Fig. 
T h e A u t u m n aspect of the so p roduced m e a d o w associat ions h a d n ' t a m a j o r 
uppe r and lower grass level even a t the end of the second vegeta t ion y e a r . All 
the m o r e closed is the m i d d l e level, the d o m i n a n t species being also here , the 
L.olium perenne. Its dominance values are, howeve r , o f t e n a p p r o a c h e d by Poa 
angustifolia. T h a t m a y be considered as a sign of the c h a n g e in the d o m i n a t i n g 
posi t ion of the two species. In P - t r ea t ed p lo t s the degree of this level-closing 
reaches, wi th Papilionaceae toge ther , 80—90 pe r cent . 
Resul ts of t h e t h i r d v e g e t a t i o n yea r . 
In the composi t ion of the m e a d o w associat ions settled in our e x p e r i m e n t a l 
plots some considerable changes took place in t h e yea r 1966. 
(1) As to the c 1 i m a t e, ou r spr ing per iod cont inues being r a iny and ra -
ther cool, in contrast to the accus tomed l o w l a n d c l imate . In the air l aye r of the 
grass level, the max imum of air t e m p e r a t u r e d id no t surpass 30 C even in June , 
a p a r t f r o m one except ion. T h e m o r e u n i f o r m d i s t r ibu t ion of p rec ip i t a t ion w a s 
comple t ed by an inunda t ing- i r r iga t ion employed twice in M a y . Even t h e level ol 
subsoil w a t e r of this per iod is h igh; it is 30 cm or so on t h e average , s ink ing u n -
der 60 cm only in M a y (Fig 1). 
As inf luenced by the f a v o u r a b l e meteoro logica l a n d the consequen t soil 
ecologic events a t ou r m e a d o w associations, a change took place to t h e a d v a n t -
age of the g lycophyta in the area of the set t led species. T h u s the Puccinellia 
which h a d , w i th lesser f luc tua t ions , a 6 - 1 0 per cent cover ing value in t h e f o r -
mer years, has now suf fe red a considerable loss of a rea in relat ion t o y i g r o s m 
alba s imi lar ly resettled. A t any ra te , its lower d o m i n a n c e values m a y also be 
a t t r i bu t ed to the cool Spr ing c l ima te not f a v o u r a b l e fo r it. As a consequence of 
the und i s tu rbed meadow deve lopment , a lso the t h e r o p h y t i c Puccinellietalia ele-
ments w e r e fu l ly dr iven back. 
(a) In our plots w i t h o u t fer t i l izers , on the basis of the species c o m b i n a t i o n 
of ear l ier years , we h a v e to emphas ize t w o i m p o r t a n t changes : the cons ide rab le 
recession of Lolium perenne and the paral le l a d v a n c e of Festuca pratensis in t h e 
con t ro l plots , resp. the a d v a n t a g e of Agrostis alba oppos i t e to Poa angustijolia. 
Agrostis f igured in the con t ro l p lots in a s imilar w a y in t h e similar per iods ot 
all the th ree years, the in fe rence being t h a t it has a r a the r w e a k compet i t iveness . 
Trifolium hybridum con t inues gaining place even in con t ro l p lots a f t e r seed-
d r o p p i n g . . . . 
(b) T h e f avou rab l e in f luence of the phospho rus dose is again r epea ted at t h e 
most k inds of grass. T h e decl ine of Festuca pratensis and Agrostis alba, s imi la r 
to t h a t in the former year , concern ing bo th cover ing percen tage a n d q u a n t i t a t i v e 
o u t p u t , is pa r t i cu la r ly r emarkab le . I t is the most f a v o u r a b l e f r o m t h e p o i n t of 
v i ew of Trifolium hybridum and Lotus corniculatus be longing to Molinietalia 
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Fig. 6. Changes of D and P values (P = P R O M = ASP) of the t w o Papilionaceae species 
of the associat ion in the cu l tu re m e a d o w . 
elements whose sp read ing is still rising, fo r the t ime being, in direct r a t io to the 
number of years ; the cover ing percen tage of Trifolium surpasses 30 per cent , 
and its q u a n t i t a t i v e o u t p u t 35 per cent . O n the o the r h a n d , Medicago sativa dis-
appeared fu l ly even f r o m the P - t r e a t e d plots . 
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T h e P -e f f ec t is de f in i t e ly advan t ageous to the d e v e l o p m e n t of Carex prae-
cox, as well , a p a r t f r o m the ment ioned Papilionaceae, in o u r exper imen ta l tables , 
w i t h o u t enabl ing, a n y w a y , a m a j o r spread of the F estuco—Brometea species in 
the th i rd year . 
(c) In the N i t rogen - t r ea t ed plots , a m a j o r decl ine of Lolium perenne ca tches 
the eye, w i thou t being ab le to be prevented even by N - a d m i n i s t r a t i o n . A t the 
same t ime, we have to reemphas ize the sudden increase of the q u a n t i t a t i v e o u t -
put of Festuca pratensis as c o m p a r e d with the cover ing percentage . T h e same 
may be ascer tained also in case of Poa angustifolia which employs the N - f e r t i -
lizer ex t remely p ro f i t ab ly . I ts mul t ip l ica t ion is obvious ly h igh : 25—35 per cent , 
f i rs t of all in the N i t r o g e n - t r e a t e d plots ( T a b . VI ) . 
I t is character is t ic of the level of these plots tha t in their u p p e r grass level 
Festuca pratensis keeps on d o m i n a t i n g ; also Alopecurus pratensis is r a t h e r c o n -
siderable here and there : its increase has, h o w e v e r , no t even a p p r o a c h t h a t o b -
served in case of the cu l t iva ted m e a d o w s set up in the solonetz soils b e y o n d the 
Tisza ( B O D R O G K O Z Y 1 9 6 2 , 1 9 6 5 ) . 
The closing degree of the midd le grass level is the highest f i rs t of all as a 
consequence of the p reva lence of Agrostis alba, resp. Poa angustifolia. T h e o p -
posi te fo rma t ion of the p o w e r re la t ions m a y be exp la ined ma in ly by the discon-
t inuance of the concurr ing in f luence of Lolium perenne, measurab le by the c h a n g e 
of the cover ing percentage of Agrostis alba, as well . 
P rob lem of succession of the ancient cover ing vege ta t ion . O n the p lo t s the re 
could not be observed even an init ial state of the or iginal species c o m b i n a t i o n s 
of the Lepidio-Puccinellietum asteretosum which was d o m i n a n t at the beg inn ing 
of exper iments ; later, howeve r , it was b roken . As in f luenced by i r r iga t ion a n d 
Ni t rogen doses, the cenoses of p lots may be considered as a cu l t iva ted subassocia-
t ion of Astero-Agrostetum Poa angustifolia, as a consequence of t h e c h a n g e of 
c rop land condit ions, w h e t h e r or no t some fer t i l izers were appl ied . In its species 
combina t ions the settled and resettled species h a v e the leadership . Even t o d a y , 
these can be observed e v e r y w h e r e in the w e a k l y sal ine solonchak so lonetz soil 
settled on sand in the moor l ands between D a n u b e and Tisza , hav ing a be t t e r w a -
ter supp ly . Both f r o m po in t of view of level p r o p o r t i o n a n d f r o m t h a t of o u t p u t 
they a re s t and ing on a more developed degree t h a n the Astero-Agrostetum sub-
stances of the c rop lands of D a n u b e plains w i th a larger b a c k w a t e r c o n t e n t 
(Tab. V I I ) . 
(d) T h e doub le - t rea ted ( P + N ) plots y ie lded the highest total q u a n t i t a t i v e 
o u t p u t of the th i rd vegeta t ion yea r (Fig. V). T h e in f luence of the doub le fe r t i l i ze r 
doses can be observed f i rs t of all a t Poa angustifolia, Festuca pratensis, h o w e v e r , 
showed some recession. Th is m a y be exp la ined p r o b a b l y no t only by the e f f e c t of 
the p o w e r relat ions of the concurrence bu t by the fo r it u n f a v o u r a b l e in f luence 
of phosphorus , as well , t ak ing place not only in case of the solo P - t r e a t m e n t b u t 
also in t h a t of a double t r e a tmen t . 
The i r species number , like in the so lo -N- t r ea t ed plots , decreases also here, 
and their cenoses consist of ha rd ly 6—8 species. A p a r t f r o m the sown grass spe-
cies as well f r o m both resett led ones, o ther set t led species can ha rd ly be obse rved , 
at most only thread by t h r ead , even in three years a f t e r the se t t lement . 
Connec t ion between the total o u t p u t and t h e d r y haywe igh t . T h e spa t ia l 
d is t r ibut ion of the o v e r g r o u n d mass of p l an t substances is such t h a t a g rea t 
C H A N G E S I N T H E S P E C I E S C O M B I N A T I O N O F M E A D O U " A S S O C I A T I O N S 2 1 
par t of the vege ta t ive mass of grasses is concen t ra ted nearer the soil t han at the 
Papilionaceae. T h u s in the species combina t ions of Grarnineae and Papilionaceae 
species a more un i fo rm d i s t r ibu t ion of o u t p u t m a y take place, and the i r o u t p u t 
is greater t han tha t of pure substances ( A L E K S E E N K O 1 9 3 8 ) . T h e sum of the ou t -
put calcula ted f o r species on t h e basis of dominance values and height averages 
may only be considered as a real va lue if it doesn ' t d i f f e r cons iderab ly f r o m the 
values ob ta ined by measuremen t s ( d ry -hay ) . For cont ro l and easier perspicui ty 
the f i rs t m o w i n g d ry h a y - w e i g h t of the single vegetat ion years a re cha r t ed ac-
cording to plots . D r a w i n g the curve of mean values, we h a v e proceeded simi-
larly wi th the values of t h e to ta l q u a n t i t a t i v e ou tpu t , as well . T h e connect ions 
observed in the Spr ing aspect of the vegeta t ion year 1966 are demons t r a t ed in 
Fig. 7. 
Fig. 7. In t e rconnec t ion of changes of t he a m o u n t of su r face p roduc t i on ( P R O M = ASP) of 
t he s e t t l e d - m e a d o w assoc ia t ion a n d those of t he a i r - d r y h a y - w e i g h t per pa rce l s in J u n e 
1966. 
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C H A N G E S IN T H E SPECIES C O M B I N A T I O N OF MEADOW ASSOCIATIONS 25 
S u m m a r y 
A considerable pa r t of t h e P a n n o n i c u m ha lophi lous vegeta t ion can be 
found as developed in the e roded solonchak-solonetz soils in the D a n u b e 
val ley. These a lka l ine m e a d o w associations which belong a t most to the 
d i f f e r e n t subassociations of Lepidio-Puccinellietum a re of low species n u m b e r 
and a re s t and ing on a low degree of succession, depend ing upon the q u a n t i t y of 
sod iumca rbona t e -hyd roca rbona t e . And they a re caused also, to a high degree, by 
the fer t i l izer defici t of the soil devas t a t i ng e f fec t of the i n l a n d - w a t e r erosion. 
For c lear ing up this quest ion, in t h e A u t u m n of 1963 w e a r r anged an exper imen-
tal series, repeated t w o times, unde r i r r igated condi t ions , in the area of 
K i s k u n l a c h ä z a , c a r ry ing ou t also soi l -ameliorat ion by dressing the 
soil w i th su lpha te of lime, a p a r t f r o m phosphorous , n i t rogen, a n d their com 
binat ion. A f t e r we had broken t h e or iginal Lepidio-Puccinellietum asteretosum 
of the exper imenta l plots , re ly ing on the selective e f fec t of sodium salts, we 
used a seed mix tu r e composed of several species. In three years we h a v e ob-
tained the fo l lowing m a j o r resul ts : 
(1) In spite of the weak ly saline solonchak-solonetz soil, a great pa r t of 
species sprouted , p roduc ing mul t i l aye r meadow cenoses in the mids t of a s t rong 
struggle fo r life. For measur ing t h e d i f f e r e n t influences, we took f o r a basis the 
changes of dominance relat ions and quan t i t a t i ve o u t p u t accord ing to species, 
a p a r t f r o m keeping in mind the changes of air t empera tu re , p rec ip i t a t ion , and 
irr igat ion condi t ions on the grass level, as well as those of t h e subsoi l -water 
level. 
(2) In the per iod a f t e r the b reak ing , soma ephemerous h a l o p h y t a e , f i rs t of 
all Puccinellietalia e lements like Matricaria cbamomilla v. salina, Cerastium du-
bium, Hordeum bystrix appea r t e m p o r a r i l y en masse. 
(3) Az a result of N-doses , at f i rs t Lolium perenne t ook the lead, then s tep 
by step Festuca pratensis, Poa angustifolia and the ancient , resettled Puccinellia 
limosa and Agrostis alba p reva i l ed . 
(4) As a result of phosphorous , the Molinietalia species, represented by the 
Papilionaceae: Trifolium bybridum and Lotus corniculatus began m o r e and m o r e 
to preva i l . The i r p reva lence increased also in the way of seed-spreading. T h e 
P-doses h a v e a consequent ly negat ive inf luence on some grass species, pa r t i cu -
larly on Festuca pratensis, even in case of a double t r e a t m e n t (P + N ) . 
(5) In t h e years a f t e r the breaking , the succession of the or iginal Lepidio-
Puccinellietum asteretosum has become ext remely s lower ; and even it changes 
a f t e r being inf luenced by t h e soil amel iora t ion th rough a systematic i rr igat ion 
(whose inf luence on vegeta t ion could not be demons t ra ted in the f i rs t three years) 
and by the adminis t ra t ion of fer t i l izers , becoming similar to the A<tero—Agros-
tetum species combina t ion of the moor lands between D a n u b e and Tisza . 
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